Introduction
============

Preterm birth is defined by the World Health Organization (WHO) as birth of an infant prior to 37 weeks' (259 days') completed gestation.[@b1-ijgm-5-1013] The most important outcome of preterm labor is a premature neonate. Previous studies have estimated that 11.1% of all live births are preterm worldwide, ranging from about 5% in several European countries to 18% in some African countries.[@b2-ijgm-5-1013]

Prematurity is the most prevalent cause of mortality in infants.[@b3-ijgm-5-1013] Based on global reports, 60%--80% of neonatal mortalities (not accompanied by congenital abnormalities) occur in premature infants, resulting in asphyxia in the first week and septicemia in the fourth week.[@b4-ijgm-5-1013]

Studies have revealed that mothers' education, age over 36, history of having a premature infant, multiparity, mother hypertension, infant diabetes, oligohydramnios polyhydramnios, placenta previa, anatomic abnormality of uterus, history of organic disorder (cardiac, renal, thyroid), and blood group type A have significant correlation with recurrence of premature labor.[@b5-ijgm-5-1013],[@b6-ijgm-5-1013]

In addition to problems and expenses related to prematurity of infants, preterm labor may cause cerebral palsy, infection, fetal or neonatal death, and serious problems in personal skills development of children at school age.[@b5-ijgm-5-1013]

Every year, 3.6 million neonatal mortality cases are observed around the globe, of which 99 percent take place in developing countries.[@b7-ijgm-5-1013] In Iran, the most important causes of newborn death were prematurity (63.24%), constituting nearly two-thirds of neonatal mortalities.[@b8-ijgm-5-1013]

In a number of studies, the most prevalent risk factors leading to premature birth consist of insufficient pregnancy care (52%), mothers' age being under 20 (34.7%), third-trimester hemorrhage (23.4%), and eclampsia and preeclampsia (13.1%). The most prevalent complications of preterm labor reported in infants include septicemia (66.7%), hyperbilirubinemia (58.8%), asphyxia (26.8%), and complications regarding the hyaline membrane (23.3%).[@b9-ijgm-5-1013],[@b10-ijgm-5-1013]

Based on statistics of the vice-chancellor for health of Yasuj University of Medical Sciences, neonatal mortality proportion is 15 in 1000 live births, prematurity being among the major causes of mortality. With respect to the importance of neonatal mortality and the fact that no effective treatment is currently available, the incidence of preterm labor could be prevented by effective diagnosis and preventative factors. This study was aimed to determine the most important factors related to preterm labor in Yasuj, Iran.

Materials and methods
=====================

This case-control study was conducted in the maternity ward of Imam Sajjad Hospital, the obstetrics and gynecology center of Yasuj, in 2010. In this retrospective research, the study population was drawn from mothers who had been referred to this center for delivery and were willing to participate in the study. Among eligible samples and with attention to last menstruation period, the mothers who had delivered an infant prior to 37 weeks' (259 days') completed gestation were selected as the case group, and for each sample in the case group, one mother with full-term labor who delivered an infant within or after 37 weeks (259 days) completed gestation were selected by using clipper-matched sampling to make up the control group.[@b11-ijgm-5-1013]

In this study, in addition to such ethical considerations as voluntary participation in research, security of data, and consent, etc, ethical committee approval was obtained from Yasuj University of Medical Sciences, then data were collected using a researcher-made questionnaire consisting of demographic and associated factors regarding preterm labor and the Standard General Health Questionnaire.

The 28-item General Health Questionnaire assesses four subscales of somatic symptoms: anxiety, insomnia, social dysfunction, and severe depression of subjects. This questionnaire had four answer choices of "no," "a little," "a lot," and "very much." Marks allocated to the answers were 0, 1, 2, and 3, respectively (Likert method). The maximum score in this questionnaire is 84. Based on the questionnaire, participants were divided into healthy or nonhealthy groups.[@b12-ijgm-5-1013]

In addition, other sources such as documents available in the pregnancy care records, urban and rural health centers, hospital medical records, and other available documents, such as insurance booklets, were used for increasing data accuracy.

In this study, mothers' age, education, job, weight, place of residence, income, nutrition status, body mass index, number of deliveries, number of pregnancies, history of abortion, stillbirth history, twin or multiplex pregnancy, history of smoking, alcohol usage, pregnancy excess weight, general health status, history of preterm labor, exposure to radiation, and history of diabetes mellitus/thyroid dysfunction/cardiac disease of mothers were compared between the two groups.

Finally, after discarding imperfect questionnaires, collected data of 52 subjects of the case group and the same number in the control group were analyzed using the SPSS (IBM, Armonk, NY) statistical software package.

Mean, standard deviation, frequency, percentage, univariate analysis, multivariate analysis using logistic regression model, odds ratio, and 95% confidence interval were used for analytic inference. In this study, the significant level for interpretation of results was 0.05.

Results
=======

Among the 5400 live birth infants in Yasuj at 2010, 130 infants were premature (2.4%). The mean age of the mothers was 26.1 ± 4.3 years, and their average height was 160.79 ± 5.91 cm. A total of 50.5% of mothers had an education level less than diploma, 32.3% had a diploma, and 17.2% had higher education than a diploma.

As [Table 1](#t1-ijgm-5-1013){ref-type="table"} demonstrates, there were not statistically significant differences between the case and control groups in any of the investigated variables except for number of pregnancies, general health status, and history of diabetes mellitus/thyroid dysfunction/cardiac disease of mothers.

[Table 2](#t2-ijgm-5-1013){ref-type="table"} consists of results of a multivariate analysis using logistic regression model and shows that there were significant correlations between number of pregnancies (odds ratio \[OR\], 0.18; 95% confidence interval \[CI\], 0.07--0.46), general health status (OR, 0.35; 95% CI, 0.16--0.75), and previous history of diabetes mellitus/thyroid dysfunction/cardiac disease of mothers (OR, 0.44; 95% CI, 0.26--0.75) of the case and control groups (*P* \< 0.01). Because the reference group in these analyses was the case group, the above results show that the preterm labor risk in women with two or more pregnancies is 5.5 times (1/0.18) higher than in women with less than two pregnancies, its risk in women with low general health status is 2.9 times (1/0.35) higher than in women with normal general health status, and the preterm labor risk in women with history of diabetes mellitus/thyroid dysfunction/cardiac disease is 2.3 times (1/0.44) higher than in healthy mothers.

Discussion and conclusion
=========================

Three variables, being number of pregnancies, mothers' general health, and diabetes mellitus/thyroid dysfunction/cardiac disease of mothers, accompanied risk of preterm labor. According to various studies, the role of numerous risk factors such as lifestyle, smoking, insufficient nutrition, and low weight gain during pregnancy have been recognized in preterm labor and intrauterine growth retardation. Other risk factors in previous studies include addiction to narcotics, use of alcohol, ambient poisons, prolonged standing, intensive work, activity, stress, lack of social support, low age of mother, illiteracy and poverty, first pregnancy, multiparity, hydraminus, abdominal surgery during pregnancy, abnormal uterus fever, disease during pregnancy, bleeding during pregnancy, history of pyelonephritis, history of having a low-weight infant, history of abortion, and hypertension.[@b13-ijgm-5-1013]--[@b15-ijgm-5-1013]

Most studies have considered the role of spiritual mental factors as important in growth and development of the fetus. Regarding the findings of the present study, a significant correlation was observed between incidence of preterm labor and the general health status of mothers (OR, 0.347), which is consistent with the findings of Ghosh et al, who reported that fear of delivery and chronic stress increase the risk of preterm labor (OR, 1.46).[@b16-ijgm-5-1013] In her study, Rondo pointed out the role of stress at the beginning of pregnancy, anxiety and depression in the last months of pregnancy, and their effects on premature labor.[@b17-ijgm-5-1013]

Various mechanisms have been suggested for this correlation. Direct correlation between premature delivery and mothers' mental health status (level of stress, anxiety, depression) may be correlated with the release of catecholamines. As the result of the release of catecholamines, and therefore reduction of placenta blood circulation, reduction of oxygen and nutrients in the fetus lead to disorders in fetal growth and premature labor.[@b15-ijgm-5-1013],[@b18-ijgm-5-1013]

Given that stress increases corticotropin-releasing hormone, cortisol, and plasma levels, it may contribute to an increase in uterine contractions and consequently premature labor.[@b19-ijgm-5-1013]

Another finding of this study was a significant correlation between the number of pregnancies and incidence of premature labor. Although the etiology in many cases is unknown and idiopathic, the findings of the present study are contrary to the results of studies performed by Shah[@b20-ijgm-5-1013] and Babinszki et al,[@b21-ijgm-5-1013] as those studies did not recognize multiparity and grand parity as a cause of increased risk of premature labor, but are consistent with the results of Guo et al,[@b22-ijgm-5-1013] who also mentioned this point and stated that number of pregnancies is a risk factor for premature labor and found that prevalence of premature labor in women is 6% regarding the first pregnancy, 4.3% with the second pregnancy, 4% with the third, and 5.7% with fourth pregnancies. Also Reime et al concluded that the risk of premature labor is increased by second pregnancy in comparison to the first.[@b23-ijgm-5-1013]

Eclampsia and pregnancy hypertension is a status that is present in 5%--7% of all deliveries, and is correlated with main fetal disease and premature labor.[@b24-ijgm-5-1013] Based on the findings of present study, a significant correlation was observed between the incidence of premature labor and history of diabetes mellitus/thyroid dysfunction/cardiac disease of mothers. This finding was consistent with the findings of a study conducted by Shingairai et al, in which a significant correlation was found between eclampsia during pregnancy and premature labor.[@b25-ijgm-5-1013]

Also in conformity with the findings of the present study, Covarrubias et al recognized the correlation between mothers' diseases such as eclampsia and preeclampsia and diabetes during pregnancy with premature labor.[@b6-ijgm-5-1013]

Although maternal smoking is a well-accepted risk factor and use of alcohol can cause preterm birth, in this study there was no evidence for these effects on preterm labor, because smoking and alcohol drinking are very rare in the study population due to culture and religion.

In this study, some important variables such as consanguineous marriage were missed in the questionnaire design. This was a limitation of this study, so we suggest other researchers attend to this in future studies regarding factors related to preterm labor.

Generally, with respect to the above and due to the role and importance of mother-infant health in community health, it is necessary that the health-care system improve health education with regard to appropriate number of pregnancies, diagnose and cure disease during pregnancy, especially diabetes and cardiovascular disease (hypertension and/or eclampsia), and recognize pregnant mothers with mental pressure or lack of sufficient support and help them.
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###### 

Comparison between variables in preterm and full term labor using univariate analysis

  Variable                                                                       χ^2^   df   *P*-value   Sig
  ------------------------------------------------------------------------------ ------ ---- ----------- -----
  Mothers' age                                                                   1.29   1    0.21        NS
  Education                                                                      3.82   2    0.14        NS
  Job                                                                            6.24   1    0.1         NS
  Height                                                                         1.29   1    0.21        NS
  Weight                                                                         2.19   1    0.17        NS
  Place of residence                                                             65.3   2    0.16        NS
  Income                                                                         6.79   1    0.09        NS
  Nutrition status                                                               2.19   1    0.17        NS
  BMI                                                                            5.41   2    0.06        NS
  Number of deliveries                                                           5.98   2    0.06        NS
  Number of pregnancies                                                          9.91   1    0.001       S
  History of abortion                                                            2.19   1    0.17        NS
  Stillbirth history                                                             2.29   1    0.13        NS
  Twin or multiplex pregnancy                                                    2.43   1    0.11        NS
  Smoking                                                                        1.09   1    0.32        NS
  Alcohol usage                                                                  0.79   1    0.49        NS
  Pregnancy excess weight                                                        6.79   1    0.09        NS
  General health status                                                          18.6   2    0.002       S
  History of preterm labor                                                       2.29   1    0.13        NS
  Exposure to radiation                                                          2.19   1    0.17        NS
  History of diabetes mellitus/ thyroid dysfunction/cardiac disease of mothers   9.64   3    0.004       S

**Abbreviations:** df, degrees of freedom; Sig, significance; NS, not significant; S, significant; BMI, body mass index.

###### 

Results of multivariate analysis using logistic regression model

  Variable                                                                      Beta coeff   Wald statistic   *P*-value   OR     95% CI for OR
  ----------------------------------------------------------------------------- ------------ ---------------- ----------- ------ ---------------
  Number of pregnancies                                                         −1.40        12.86            0.000       0.18   0.07--0.46
  Mothers' general health                                                       −1.06        7.36             0.007       0.35   0.16--0.75
  History of diabetes mellitus/thyroid dysfunction/cardiac disease of mothers   −0.82        8.99             0.003       0.44   0.26--0.75

**Note:** The level of determining coefficient for the above model was estimated to be 60%.

**Abbreviations:** coeff, coefficient; OR, odds ratio; CI, confidence interval.
